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The asymmetric unit of the title compound, Q7H21N5O2, 
contains two crystallographically independent molecules, 
which are linked by a C— H- ■ -N hydrogen bond. The 
morpholine rings of both molecules adopt distorted chair 
conformations. The dihedral angles between the triazole and 
benzene rings are 12.8 (3)° in the first independent molecule in 
which the -N=C- group between the morpholine and 
benzene rings is disordered [site-occupancy ratio = 
0.576 (7):0.424 (7)] and 88.1 (2)° in the second independent 
molecule. In the crystal, molecules are linked by C— H- ■ N 
hydrogen bonds along the [100] direction. In addition, one 
weak C— H- ■ -it interaction and two weak tt-tc stacking 
interactions [centroid-centroid distances = 3.840 (3) and 
3.823 (2) A] between the triazole rings of adjacent molecules 
are observed. The atoms of the terminal propenyl groups in 
both molecules are disordered over two sets of sites [site- 
occupancy ratios = 0.691 (10):0.309 (10) and 0.705 (15): 
0.295 (15)]. 

Related literature 

For the biological activity of triazole derivatives, see: Bring- 
mann et al. (2004); Nelson et al. (2004); Nithinchandra et al. 
(2013); Sherement et al. (2004); Singh et al. (2012). For similar 
structures, see: Akkurt et al. (2013a,5). For puckering para- 
meters, see: Cremer & Pople (1975). 




Experimental 

Crystal data 

C 17 H 21 N 5 0 2 
M r = 327.39 
Triclinic, PI 
a = 10.5992 (8) A 
b = 11.6351 (10) A 
c = 14.8758 (13) A 
a = 95.811 (7)° 
ft = 100.724 (6)° 

Data collection 

Stoe IPDS 2 diffractometer 
Absorption correction: integration 
(X-RED32; Stoe & Cie, 2002) 
T mi „ = 0.968, T max = 0.990 

Refinement 

R[F 2 > 2a(F 2 )} = 0.080 

wR(F 2 ) = 0.224 

5 = 0.90 

6210 reflections 

419 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 99.838 (6)° 
V = 1759.1 (3) A 3 
Z = 4 

Mo Ka radiation 
/a = 0.08 mm -1 
T = 296 K 

0.58 x 0.34 x 0.13 mm 



18485 measured reflections 
6210 independent reflections 
2458 reflections with / > 2a(I) 
R in . = 0.097 



18 restraints 

H-atom parameters constrained 
Ap max = 0.59 e A" 3 
ApmM = -0.25 e A~ 3 



D-H- - A 


D-H 


H- ■ A 


D-A 


D-H - A 


C14-H14---N8 


0.93 


2.49 


3.385 (6) 


162 


C15/1-H15fl---N3 i 


0.97 


2.59 


3.355 (18) 


136 


C31-H31---N3" 


0.93 


2.54 


3.323 (5) 


141 


C31-H31---N4" 


0.93 


2.40 


3.326 (5) 


171 


C24-H24- ■ -Q3 m 


0.93 


2.92 


3.710 (5) 


144 


Symmetry codes: (i) — x - 


h 2, -y + 2, -z; 


(ii).v- l,y,z; ( 


iii) -jc + l, - 


-v+2, -z + 1. 



Data collection: X-AREA (Stoe & Cie, 2002); cell refinement: X- 
AREA- data reduction: X-RED32 (Stoe & Cie, 2002); program(s) 
used to solve structure: SHELXS2013 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL2013 (Sheldrick, 2008); molecular 
graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to 
prepare material for publication: WinGX (Farrugia, 2012). 

The authors acknowledge the Faculty of Arts and Sciences, 
Ondokuz Mayis University, Turkey, for the use of the Stoe 
IPDS 2 diffractometer (purchased under grant F.279 of the 
University Research Fund). AJ, MMC and PS thank the Shiraz 
University Research Council for financial support (grant No. 
92-GR-SC-23). 



Supporting information for this paper is available from the IUCr 
electronic archives (Reference: HG5381). 
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(£)-N-(4-{[1 -(Prop-2-en-1 -yl)-1 HA ,2,3-triazol-4-yl]methoxy}benzyl- 
idene)morpholin-4-amine 

Mehmet Akkurt, Aliasghar Jarrahpour, Mehdi Mohammadi Chermahini, Pezhman Shiri and 
Namik Ozdemir 

1. Comment 

Schiff bases are present in various natural, semi-synthetic, and synthetic compounds and have been demonstrated to be 
essential for their biological activities (Bringmann et al, 2004). Triazoles constitute an important class of heterocycles 
because of their varied biological activities (Singh et al, 2012). 1,2,3-Triazoles are attractive constructs, because of their 
unique chemical properties and they find many applications in organic and medicinal chemistry (Nithinchandra et al, 
2013). They are found to be potent antimicrobial and antiviral agents (Sherement et al, 2004). The morpholine moiety 
has been utilized extensively by the pharmaceutical industry in drug design, often because of the improvement in 
pharmacokinetic properties it can confer. The biological utility of molecules containing the morpholine moiety is wide- 
ranging (Nelson et al, 2004). Therefore, compound (I), which has the triazole and the morpholine moieties in one 
molecule, has beeb synthesized and its X-ray studies is reported here. 

Fig. 1 shows two crystallographically independent molecules in the asymmetric unit of the title compound. The 
morpholine rings of both molecules adopts distorted chair conformations [puckering parameters (Cremer & Pople, 1975) 
are Q T = 0.415 (6) A, 6 = 4.2 (7)°, <p = 5(10)° and Q T = 0.519 (6) A, 6 = 173.1 (7)°, <p = 169 (6)°, respectively]. The 
dihedral angles between the triazole and benzene rings of both molecules are 12.8 (3) and 88.1 (2) °, respectively. All 
bond lengths and bond angles in (I) are normal and comparable to those given for the similar compounds (Akkurt et al, 
2013a,fe). 

In the crystal, molecules are linked by C — H— N hydrogen bonds (Table 1 and Fig. 2) along the [100] direction. 
Furthermore, one weak C — H-zr interaction and two weak n-n stacking interactions \Cg\--Cg\{2 - x, 2 - y, -z) = 
3.840 (3) A and CgA-CgA{\ -x,2-y, -z) = 3.823 (2) A; where Cgl and Cg4 are the centroids of the N3— N5/C13/C14 
and N8 — N10/C30/C31 triazole rings of the two molecules in the asymmetric unit, respectively] between the triazole 
rings of the adjacent molecules help to stabilize the crystal structure. 

2. Experimental 

Reaction of 4-((l-allyl-l//-l,2,3-triazol-4-yl)methoxy)benzaldehyde (1.00 mmol) with morpholin-4-amine (1.00 mmol) 
in refluxing ethanol gave the title compound. Recrystallization from ethanol gave colourless prisms in 75% yield. Mp: 
410-412 K. IR (KBr, cm' 1 ):^^ (C=N). 'H-NMR (250 MHz, CDC1 3 ), 8 (p.p.m.): 3.15 (CH 2 — N morpholine, t, 4H, J=5 
Hz), 3.89 (CH 2 — O morpholine, t, 4H, J=5 Hz), 4.96 (d, 2H, J=5 Hz), 5.26 (s, 2H), 5.35 (m, 2H), 6.01 (m, 1H), 6.96 
(aromatic H, d, 2H, J=10 Hz), 5.55 (aromatic H, d, 2H, J=7.5 Hz), 7.64 (H triazole, s, 1H), 7.75 (ON, s, 1H). 13 C-NMR 
(62.9 MHz, CDCI3), S (p.p.m.): 52.3 (CH 2 — N morpholine), 52.7 (CH 2 — N), 62.0 (CH 2 — O morpholine), 66.1(CH 2 — O), 
114.9-131.0 (aromatic carbons and OC triazole), 159.2 (ON). 
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3. Refinement 

H atoms were located geometrically and were refined using a riding model with t/i SO (H) = 1.2(7 eq (C). The atoms of the 
terminal propenyl groups of the two molecules in the asymmetric unit are disordered over two sets of sites, with the site- 
occupancy ratios of 0.691 (10): 0.309 (10) and 0.705 (15): 0.295 (15), respectively. The -N2=C5- group between the 
morpholine and benzene rings of the one molecule is also disordered over two positions [site-occupancy ratio = 0.576 (7): 
0.424 (7)]. The small proportion of reflections observed is a result of the rather poor quality of the very thin crystals 
obtained. 

Computing details 

Data collection: X-AREA (Stoe & Cie, 2002); cell refinement: X-AREA (Stoe & Cie, 2002); data reduction: X-RED32 
(Stoe & Cie, 2002); program(s) used to solve structure: SHELXS2013 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL2013 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to 
prepare material for publication: WinGX (Farrugia, 2012). 




Figure 1 

The title molecule (I) with the atom numbering scheme. Displacement ellipsoids for non-H atoms are drawn at the 30% 
probability level. Only major disorder component is shown. 
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Figure 2 

View of the hydrogen bonding and molecular packing of (I) along the b axis. H atoms involved in H bonding and only 
major disorder component of disorder are shown. 

(f)-iV-(4-{[1 -(Prop-2-en-1 -yl)-1 HA ,2,3-triazol-4-yl]methoxy}benzylidene)morpholin-4-amine 



Crystal data 

Ci 7 H 21 N 5 02 
M r = 327.39 
Triclinic, PI 
Hall symbol: -P 1 
a= 10.5992 (8) A 
b= 11.6351 (10) A 
c= 14.8758 (13) A 
a = 95.811 (7)° 
p= 100.724 (6)° 
y = 99.838 (6)° 
V= 1759.1 (3) A 3 

Data collection 

Stoe IPDS 2 

diffractometer 
Radiation source: sealed X-ray tube, 12 x 0.4 

mm long-fine focus 
Plane graphite monochromator 
Detector resolution: 6.67 pixels mm" 1 
co scans 



Z = 4 

P(000) = 696 

£> x = 1.236 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 12937 reflections 

6>= 1.4-27.9° 

fi = 0.08 mm- 1 

T=296K 

Prism, colourless 

0.58 x 0.34 x 0.13 mm 



Absorption correction: integration 

(X-RED32; Stoe & Cie, 2002) 
T mm = 0.968, T max = 0.990 
1 8485 measured reflections 
6210 independent reflections 
2458 reflections with / > 2a(I) 
R M = 0.097 
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ftnax - 25.0°, (9 min — 1.4° 

h = -12— >12 
Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > 2o<^)] = 0.080 

wRiF 1 ) = 0.224 

5=0.90 

62 1 0 reflections 

419 parameters 

18 restraints 



£=-13- 
l = -\l- 



»13 
•17 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w= l/[a 2 (F 2 ) + (0.l\l5P) 2 ] 

where P = {F 2 + 2F 2 )I?> 
(A/a) max < 0.001 
Ap max = 0.59 e A 3 
A/w = -0.25 e A" 3 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the 
estimation of distances, angles and torsion angles 

Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. 
Weighted 7?-factors wR and all goodnesses of fit S are based on F 2 , conventional 7?-factors R are based on F, with F set to 
zero for negative F 2 . The observed criterion of F 2 > ^F 2 ) is used only for calculating -7?-factor-obs etc. and is not 
relevant to the choice of reflections for refinement. 7?-factors based on F 2 are statistically about twice as large as those 
based on F, and ^-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


11 *IU 

^ iso ' ^ eq 


Occ. (<1) 


01 


0.6237 (5) 


0.4832 (3) 


0.7915 (3) 


0.1443 (19) 




02 


0.8543 (3) 


0.9516(3) 


0.26209 (19) 


0.1045 (14) 




Nl 


0.6676 (6) 


0.6509 (4) 


0.6716(3) 


0.126 (2) 




N2A 


0.6643 (8) 


0.6924 (8) 


0.5811 (6) 


0.094 (3) 


0.576 (7) 


N3 


1.0870 (3) 


1.0861 (4) 


0.1389 (3) 


0.1039 (16) 




N4 


1.0574 (3) 


1.1331 (3) 


0.0639 (3) 


0.1043 (16) 




N5 


0.9289 (3) 


1.1321 (3) 


0.0491 (2) 


0.0815 (12) 




CI 


0.5505 (6) 


0.5636 (6) 


0.6529 (4) 


0.133 (3) 




C2 


0.5181 (6) 


0.5210(5) 


0.7387 (4) 


0.141 (3) 




C3 


0.7331 (7) 


0.5754 (5) 


0.8149 (4) 


0.148 (3) 




C4 


0.7744 (6) 


0.6183 (5) 


0.7315 (4) 


0.136(3) 




C5A 


0.7787 (8) 


0.7292 (7) 


0.5672 (6) 


0.092 (3) 


0.576 (7) 


C6 


0.7697 (11) 


0.7785 (5) 


0.4807 (4) 


0.153 (4) 




C7 


0.8949 (9) 


0.8212(5) 


0.4742 (4) 


0.151 (4) 




C8 


0.9304 (5) 


0.8784 (4) 


0.4061 (3) 


0.1147(19) 




C9 


0.8325 (5) 


0.8945 (4) 


0.3350 (3) 


0.0918 (19) 




C10 


0.7034 (6) 


0.8523 (4) 


0.3372 (3) 


0.110(2) 




Cll 


0.6738 (6) 


0.7962 (5) 


0.4088 (4) 


0.126 (3) 




C12 


0.9829 (4) 


1.0002 (4) 


0.2566 (3) 


0.0962 (17) 




C13 


0.9784 (4) 


1.0560 (3) 


0.1722 (3) 


0.0797 (17) 




C14 


0.8776 (4) 


1.0853 (3) 


0.1152(3) 


0.0802 (16) 




C15A 


0.8680 (19) 


1.1698 (15) 


-0.0364 (9) 


0.090 (3) 


0.691 (10) 


C16A 


0.9190(18) 


1.2977 (16) 


-0.0298 (7) 


0.150(5) 


0.691 (10) 


C17A 


0.9566 (11) 


1.3396 (12) 


-0.1022 (8) 


0.225 (7) 


0.691 (10) 


C5B 


0.6811 (13) 


0.7108(13) 


0.5400 (8) 


0.092 (3) 


0.424 (7) 


C15B 


0.855 (4) 


1.187 (4) 


-0.023 (2) 


0.090 (3) 


0.309 (10) 
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0.950 (5 ) 


1.285 (4) 


A AAC /OA 
— 0.065 (1) 


A 1 CA f<.'\ 

0.150 (5 ) 


A 1 AO ( \ (\\ 

0.509 (10) 


CI /B 


A Of 1 /I \ 

0.853 (3) 


1 1 C A /"I A 

1.359 (3) 


A CiA A IZ { 1 A\ 

—0.0446 (19) 


A 11 C /*7A 

0.225 (/) 


A 1 AA ( 1 A\ 

0.309 (10) 


JN2J3 


(J. /456 (10) 


A H AO /I / 1 1 \ 

0. /084 (11) 


0.6185 (/) 


0.094 (3) 


A A 1 A in\ 

U.424 (/) 


L)5 


0.0840 (5) 


A CI /1C //I \ 

0.5145 (4) 


0. /668 (5) 


A 1 A ££. ( 1 A\ 

0.1466 (19) 




U4 


ft lOIC /I \ 

UJon (3) 


A ACA1 /1\ 

0.9503 (1) 


A T)1 A1 / 1 £1\ 

\j.l55y5 (16) 


A A07A /1 f\\ 

0.08 /9 (10) 




No 


0.1 97e (4) 


A H AA /I /"} \ 

0.6094 (3) 


0.6291 (3) 


A 1 AT f /1 1 \ 

0.1035 (11) 




N7 


A 1 1 71 //I \ 

0.2177 (4) 


A /ri f /l \ 

0.6515 (3) 


A C A 71 /T\ 

0.5472 (2) 


A 1 A") C / 1 1 \ 

0.1035 (11) 




XTO 

N8 


0.5 /04 (3) 


1 1 1 i c /i a 
1.1125 (5) 


A 1 lyll /I \ 

0.1342 (3) 


A AA/CA /1 Zl\ 

0.0960 (16) 




XTA 

N9 


0.J /ZO (J) 


1 1 /1 1 £ /"I \ 

1. 1426 (3) 


A ACO 1 ^1 \ 

0.0521 (3) 


A 1 AA1 /1 jC\ 

0.1002 (16) 




XT 1 A 

N10 


A A Z(\H /I \ 

0.4507 (3) 


1.1526 (3) 


A A 1 C 1 /1\ 

0.0151 (2) 


A Aim S *\ 1\ 

0.0797 (12) 




Lis 


a i 1 nn i n\ 

0.1177 (6) 


A /I AC A 

0.4959 (4) 


a /: 1 at /"> \ 

0.6103 (3) 


A IT) ZO\ 

0.123 (2) 




C19 


0.1057 (6) 


A A A f\H SC\ 

0.4407 (5) 


A £ A /I 1 / /I \ 

0.6941 (4) 


A 111 /I \ 

0.122 (3) 




C2U 


0.16 11 (6) 


0.6226 (5) 


A HQ £L 1 /"3\ 

0. /861 (3) 


a i n /o\ 
0.12 / (2) 




C21 


0.1826 (5) 


A /ZOCC SA\ 

0.6855 (4) 


0.7056 (3) 


A 1 1 O ZO\ 

0.113 (2) 




/~*o o 


A 1 /I C\~i / A\ 

0.2493 (4) 


a neon ( a\ 

0.7587 (4) 


0.5465 (3) 


A AA1A { C\ 

0.0929 (6) 




C23 


A 1 O 1 1 / A\ 

0.2813 (4) 


A OA^I / A \ 

0.8062 (4) 


0.4627 (3) 


A AA1A 

0.0929 (6) 




C24 


A 1 1 1 A { A\ 

0.3 134 (4) 


0.y242 (4) 


0.4648 (5) 


0.0929 (6) 




C25 


A 1/ICO f A\ 

0.3459 (4) 


a men 
0.9 /59 (4J 


0.390 / (3) 


A AA1A ( £\ 

0.0929 (6) 




/~*0 £ 

Lib 


f\ 1 A H 1 / A \ 

0.3471 (4) 


A AA*7 A { A \ 

0.9074 (4) 


A T AAO /") \ 

0.3098 (3) 


A AA1A 

0.0929 (6) 




Cz / 


0.3138 (4) 


U. /8 /U (4) 


0.5061 (3) 


A AAOO 1 C\ 

U.U929 (o) 




Czo 


A OQin (A \ 

0.281V (4) 


U. /3o3 (4) 


0.5821 (5) 


A AAOO 1 C\ 

U.U929 (o) 




po a 
C29 


A A 1 A A (A \ 

0.4144 (4) 


l.U/52 (3) 


A T201 /OA 

0.2382 (2) 


A AO n /] /;\ 

U.U812 (lo) 




pin 
C3U 


A A A H /"I A 

0.44 11 (3) 


1.1U38 (3) 


A 1 CAA ZO\ 

0. 1500 (2) 


A A/C A 1 / 1 0\ 

U.U691 (12) 




C3 1 


A 1707 /"2A 

0.3 /2 / (5) 


1.1Z94 (3) 


0.0/56 (2) 


A A.^7£A, /I A\ 

U.U/5U (14) 




C32A 


a ^1 oa 
0.4142 (19) 


1.1 54U (lo) 


—0.0 / ID (8) 


A AAO /"2\ 

U.U95 (3) 


A 1AC (\ Z\ 

0. /05 (15) 


C33A 


0.4217 (15) 


1 11 /I 1 \ 

1.3152 (11) 


A AT A A /7\ 

-0.0709 (7) 


0.141 (5) 


A 1A C / 1 C \ 

0.705 (15) 


C34A 


a *) 1 i c / 1 a \ 

0.3135 (19) 


1 If i| 1 / 1 A\ 

1.3541 (19) 


A AO O 1 / 1 /"\ 

-0.0881 (16) 


A 1AC / r\ \ 

0.205 (9) 


A 1 f\ C / 1 C \ 

0.705 (15) 


L33B 


A T /I O /I \ 

0.343 (3) 


1.278 (2) 


A AT A /1\ 

-0.074 (2) 


A 1 A 1 { C\ 

0.141 (5) 


A 1AC /1 C\ 

0.295 (15) 


C34B 


0.379 (6) 


1.384 (3) 


A A A A { A \ 

-0.094 (4) 


A OAC /A\ 

0.205 (9) 


AOAC /I r\ 

0.295 (15) 


C32B 


0.440 (5) 


1.195 (5) 


-0.076 (2) 


0.098 (3) 


A 1Af /1 f\ 

0.295 (15) 


H3A 


0.80520 


a f/iofn 

0.54850 


0.85160 


A 1 T7 A sfc 

0.1770* 




t n ri 

H3B 


0.71260 


A ZT /I A 1 A 

0.64010 


A OC11A 

0.85230 


A 1 T7A* 
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Atomic displacement parameters (A 2 ) 






U 22 


U 33 U 12 


U 13 


U 23 


01 


0.168(4) 


0.110(3) 


0.171 (3) 0.029 (3) 


0.055 (3) 


0.055 (3) 


02 


0.075 (2) 


0.138(3) 


0.0951 (19) 0.0063 (17) 


0.0098 (15) 


0.0294 (19) 


Nl 
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0.103 (3) 


0.142(4) 0.044(3) 
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0.024 (2) 
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0.132(5) 


0.143 (4) 0.038(4) 
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C2 
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0.142 (5) 
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C3 
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0.040 (4) 
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0.149 (5) 


0.091 (4) 
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0.056 (4) 


0.038 (4) 
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u. izh- j 


U.U7J J 


0 010 (ft\ 


0 097 (Vi 

W.UZ / ^3 ^ 




C33A 


0.153 (12) 


0.128(9) 


0.151 (6) 


0.015 (8) 


0.038 (8) 


0.073 (6) 


C34A 


0.26 (2) 


0.202 (15) 


0.223 (10) 


0.107(14) 


0.117 (16) 


0.121 (10) 


C33B 


0.153(12) 


0.128(9) 


0.151 (6) 


0.015 (8) 


0.038 (8) 


0.073 (6) 


C34B 


0.26 (2) 


0.202(15) 


0.223 (10) 


0.107(14) 


0.117 (16) 


0.121 (10) 


C32B 


0.082 (8) 


0.124 (6) 


0.093 (3) 


0.019 (6) 


0.027 (3) 


0.031 (3) 
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Geometric parameters (A, °) 


01— C2 


1.405 (8) 


01— C3 


1.402 (8) 


02— C9 


1.363 (5) 


02— C12 


1.404 (6) 


03— C20 


1.377 (8) 


03— C19 


1.390 (8) 


04— C26 


1.364 (5) 


04— C29 


1.427 (4) 


Nl— N2A 


1.472(10) 


Nl— CI 


1.426 (9) 


Nl— C4 


1.435 (8) 


Nl— N2B 


1.384 (13) 


N2A— C5A 


1.277(12) 


N2B— C5B 


1.244(16) 


N3— C13 


1.343 (6) 


N3— N4 


1.302 (6) 


N4— N5 


1.337 (5) 


N5— C14 


1.329 (5) 


N5— C15B 


1.47 (4) 


N5— C15A 


1.460(15) 


N6— N7 


1.396 (5) 


N6— CI 8 


1.413 (6) 


N6— C21 


1.421 (6) 


N7— C22 


1.237 (6) 


N8— N9 


1.307 (6) 


N8— C30 


1.358 (5) 


N9— N10 


1.336 (5) 


N10— C31 


1.324(4) 


N10— C32A 


1.460 (13) 


N10— C32B 


1.48(4) 


CI— C2 


1.492 (8) 


C3— C4 


1.494 (8) 


C5A— C6 


1.455 (10) 


C5B— C6 


1.574 (16) 


C6— Cll 


1.390 (11) 


C6— C7 


1.360 (14) 


C7— C8 


1.343 (8) 


C8— C9 


1.389 (7) 


C9— CIO 


1.380 (8) 


CIO— Cll 


1.362 (7) 


C12— C13 


1.468 (6) 


C13— C14 


1.350 (6) 


C15A— C16A 


1.48 (3) 


C15B— C16B 


1.51 (6) 


C16A— C17A 


1.325 (19) 


C16B— C17B 


1.35 (6) 


CI— H1B 


0.9700 


CI— H1A 


0.9700 



C8— H8 


0.9300 


CIO— H10 


0.9300 


Cll— HI 1 


0.9300 


C12— H12A 


0.9700 


C12— H12B 


0.9700 


C14— H14 


0.9300 


C15A— H15B 


0.9700 


C15A— H15A 


0.9700 


C15B— H15D 


0.9600 


C15B— H15C 


0.9700 


C16A— H16A 


0.9300 


C16B— H16B 


0.9300 


C17A— H17A 


0.9300 


C17A— H17B 


0.9300 


C17B— H17D 


0.9400 


C17B— H17C 


0.9300 


C18— C19 


1.475 (7) 


C20— C21 


1.485 (7) 


C22— C23 


1.486 (6) 


C23— C24 


1.353 (7) 


C23— C28 


1.369 (6) 


C24— C25 


1.379 (6) 


C25— C26 


1.378 (6) 


C26— C27 


1.378 (7) 


C27— C28 


1.386 (6) 


C29— C30 


1.474 (4) 


C30— C31 


1.349 (4) 


C32A— C33A 


1.51 (2) 


C32B— C33B 


1.53 (6) 


C33A— C34A 


1.30(3) 


C33B— C34B 


1.31(4) 


C18— H18A 


0.9700 


CI 8— H18B 


0.9700 


C19— H19A 


0.9700 


C19— H19B 


0.9700 


C20— H20A 


0.9700 


C20— H20B 


0.9700 


C21— H21A 


0.9700 


C21— H21B 


0.9700 


C22— H22 


0.9300 


C24— H24 


0.9300 


C25— H25 


0.9300 


C27— H27 


0.9300 


C28— H28 


0.9300 


C29— H29A 


0.9700 


C29— H29B 


0.9700 


C31— H31 


0.9300 


C32A— H32A 


0.9700 
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C2 — H2A 


0.9700 


C32A— H32B 


0.9700 


C2— H2B 


0.9700 


C32B— H32C 


0.9700 


C3 — H3A 


0.9700 


C32B— H32D 


0.9600 


C3— H3B 


0.9700 


C33A— H33A 


0.9300 


C4— H4B 


0.9700 


C33B— H33B 


0.9300 


C4 — H4A 


0.9700 


C34A— H34A 


0.9300 


C5A— H5A 


0.9300 


C34A— H34B 


0.9300 


C5B— H5B 


0.9300 


C34B— H34C 


0.9300 


C7— H7 


0.9300 


C34B— H34D 


0.9400 


C2— 01— C3 


109.9 (4) 


H15A— C15A— H15B 


109.00 


C9— 02— C12 


119.7 (4) 


C16A— C15A— H15A 


110.00 


CI 9— 03— C20 


114.1 (5) 


C16B— C15B— H15D 


108.00 


C26— 04— C29 


117.3 (3) 


N5— C15B— H15D 


108.00 


N2A— Nl— C4 


128.8 (6) 


N5— C15B— H15C 


107.00 


CI— Nl— C4 


113.2 (5) 


H15C— C15B— H15D 


107.00 


N2B— Nl— C4 


94.6 (6) 


C16B— C15B— H15C 


107.00 


N2B— Nl— CI 


135.3 (6) 


C17A— C16A— H16A 


121.00 


N2A— Nl— CI 


101.4 (5) 


C15A— C16A— H16A 


121.00 


Nl— N2A— C5A 


112.4 (8) 


C17B— C16B— H16B 


134.00 


Nl— N2B— C5B 


110.8 (11) 


C15B— C16B— H16B 


134.00 


N4— N3— C13 


109.1 (3) 


H17A— C17A— H17B 


120.00 


N3— N4— N5 


107.0 (3) 


C16A— C17A— H17B 


120.00 


N4— N5— C15B 


125.8 (17) 


C16A— C17A— H17A 


120.00 


C14— N5— C15A 


131.4 (8) 


H17C— C17B— H17D 


119.00 


N4— N5— C14 


110.4 (3) 


C16B— C17B— H17D 


120.00 


N4— N5— C15A 


118.0 (8) 


C16B— C17B— H17C 


121.00 


C14— N5— C15B 


123.4(17) 


N6— CI 8— C19 


113.3 (4) 


CI 8— N6— C21 


117.0(4) 


03— CI 9— C18 


114.8(5) 


N7— N6— C21 


121.4 (3) 


03— C20— C21 


115.9(4) 


N7— N6— C18 


110.7 (4) 


N6— C21— C20 


112.1 (4) 


N6— N7— C22 


119.6(3) 


N7— C22— C23 


121.1 (4) 


N9— N8— C30 


109.5 (3) 


C22— C23— C24 


118.9(4) 


N8— N9— NIO 


106.7 (3) 


C22— C23— C28 


124.4 (4) 


N9— NIO— C31 


110.3 (3) 


C24— C23— C28 


116.7 (4) 


N9— NIO— C32B 


113 (2) 


C23— C24— C25 


122.9 (4) 


C31— NIO— C32A 


127.0 (8) 


C24— C25— C26 


120.4 (4) 


N9— NIO— C32A 


122.7 (9) 


04— C26— C25 


124.6 (4) 


C31— NIO— C32B 


137 (2) 


04— C26— C27 


117.8 (4) 


Nl— CI— C2 


112.2 (5) 


C25— C26— C27 


117.6(4) 


01— C2— CI 


112.0(5) 


C26— C27— C28 


120.3 (4) 


01— C3— C4 


112.1 (5) 


C23— C28— C27 


122.2 (4) 


Nl— C4— C3 


111.1 (6) 


04— C29— C30 


109.1 (3) 


N2A— C5A— C6 


110.1 (9) 


N8— C30— C29 


122.4 (3) 


N2B— C5B— C6 


110.5 (11) 


N8— C30— C31 


106.7 (3) 


C5B— C6— C7 


144.9 (8) 


C29— C30— C31 


130.9 (3) 


C5A— C6— C7 


106.1 (7) 


NIO— C31— C30 


106.8 (3) 


C7— C6— Cll 


115.1 (6) 


NIO— C32A— C33A 


109.2 (10) 


C5B— C6— Cll 


100.0 (9) 


NIO— C32B— C33B 


104 (3) 
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P C A P pi 1 

C5A — Co — Cll 


1 O O O (C\\ 

138.8 (9) 


C • / PO" P O 

Co — C7 — C8 


125.5 (7) 


C7 — Co — C9 


118.2 (6) 


02 — C9 — C8 


1 O A A i C\ 

124.4 (5) 


p 0 PA 1 A 

Co — C9 — CIO 


1 1 A 1 / /I \ 

119.2 (4) 


02 — C9 — CIO 


1 1 / A { A \ 

116.4 (4) 


pn pin 1 

C9 — CIO — Cll 


1 1 A O /C\ 

119.0 (5) 


p s pi 1 P 1 A 

Co — Cll — CIO 


122.3 (7) 


p,o pn pi o 
Oz — C 1 z — C 1 3 


1 AO C { A\ 

IOo.j (4) 


XTO pi 1 P 1 1 

N3 — C13 — C12 


1 OA A //I \ 

120.9 (4) 


fill P 1 "> P 1 ,1 

C12 — C13 — C14 


131.0 (4) 


XTO P 1 O P 1 /I 

N3 — C13 — C14 


1 AO 1 / /I \ 

108.1 (4) 


\Tf P 1 /I P 1 O 

N5 — C14 — C13 


1 AC A f A \ 

105.4 (4) 


\Tf PICA PI/'A 

N5 — C15A — C16A 


1 A/" A / 1 1 \ 

106.9 (11) 


N5 — C 1 5B — C 1 6B 


118 (3) 


P 1 C A P 1 /" A P 1 1 A 

C 1 5 A — C 1 6A — C 1 7A 


110 A /1 1\ 

118.9 (12) 


p 1 cd pizrn pnn 
C 1 5B — C 1 6B — C 1 7B 


AO / A \ 

92 (4) 


XT 1 P 1 TT 1 A 

Nl — CI — H1A 


1 AA AA 

109.00 


Tl t 1 y~i -l T T 1 T* 

Nl — CI — HIB 


109.00 


P O P 1 T T 1 A 

C2 — CI — HI A 


1 AA AA 

109.00 


po (' 1 inn 

C2 — CI — HIB 


1 AA AA 

109.00 


TT1 A P1 TTl n 

H1A — CI — HIB 


1 AO AA 

108.00 


Til a PO TTOD 

H2A — C2 — H2B 


108.00 


P. 1 PO T T1 A 

(J 1 — Cz — Hz A 


1 AA AA 

109.00 


P1 PO TTiT) 

CI — Cz — HzB 


109.00 


P1 PO TTl A 

CI — C2 — H2A 


109.00 


Ol — C2 — H2B 


109.00 


P A PO TT") A 

C4 — C3 — H3A 


109.00 


Pi 1 P"> T TO D 

Ol — C3 — H3B 


1 AA AA 

109.00 


Ol — C3 — H3A 


109.00 


TT") A PO TT")D 

H3A — C3 — H3B 


108.00 


p a po iTin 

C4 — C3 — H3B 


1 AA AA 

109.00 


TT/I A P A TT/IT) 

H4A — C4 — H4B 


1 AO AA 

108.00 


PO P A TT/IT) 

C3 — C4 — H4B 


109.00 


XT 1 P /I T T A A 

Nl — C4 — H4A 


109.00 


XT1 P /I TT/IT) 

N 1 — C4 — H4B 


1 AA AA 

109.00 


PO P A TT/I A 

C3 — C4 — H4A 


1 AA AA 

109.00 


P /" PC A TTC A 

Co — C5A — H5A 


125.00 


XT'") A PC A TTC A 

N2A — C5A — H5A 


125.00 


XTOD PCT) TTCD 

N2B — C5B — H5B 


1 O C A A 

125.00 


p s PCT) TTCD 

Co — C5B — H5B 


aa 

125.00 


Co — C7 — H7 


117.00 


PO PO" TTO 

Co — C7 — H7 


1 n p,A 

117.00 


C7— C8— H8 


121.00 


C9— C8— H8 


121.00 


Cll— CIO— H10 


120.00 


C9— CIO— H10 


120.00 


CIO— Cll— Hll 


119.00 


C6— Cll— Hll 


119.00 



POT » P")")A P")/1A 

C3zA — C33A — C34A 


110 A 1 \ £\ 

118.4 (16) 


P ") OD P O ") T) P ") A T) 

C32B — C33B — C34B 


117(4) 


XT/" P10 TT10A 

N6 — C18 — H18A 


1 A A A A 

109.00 


\T£ p 1 0 TT1 OTi 

N 6 — C 1 8 — H 1 8B 


1 AA AA 

109.00 


pin pio TTIOA 

C19 — CI 8 — H18A 


1 AA A A 

109.00 


p 1 a p 10 t t 1 on 

C19 — C18 — H18B 


109.00 


TTIOA P10 TT10T) 

H18A — C18 — H18B 


1 AO AA 

108.00 


/" \") P 1 A T T 1 A A 

03 — C 1 9 — H 1 9 A 


109.00 


/ \1 P1A TTl AT) 

(J 3 — C 1 9 — H 1 9B 


1 AA AA 

109.00 


P 1 O P 1 A T T 1 A A 

C18 — C19 — H19A 


109.00 


P10 P1A TT1AD 

CI 8 — Cl9 — H19B 


1 AA AA 

109.00 


T T 1 A A P 1 A T T 1 AID 

H19A — C19 — H19B 


108.00 


<J3 — CzO — HzOA 


1 AO AA 

108.00 


Pi") POA T TO AT) 

03 — C20 — H20B 


1 AO AA 

108.00 


C21 — C20 — H20A 


108.00 


P O 1 P OA T TO AT) 

C2 1 — C20 — H20B 


108.00 


TTOA A POA T TOAD 

HzOA — CzO — HzOB 


1 AO" A A 

107.00 


XT/' PO 1 TTO 1 A 

No — C21 — H21A 


1 AA A A 

109.00 


No — C2l — H21B 


109.00 


POA PO 1 TTO 1 A 

CzO — Czl — H21A 


109.00 


POA PO 1 TTO 1 T) 

Cz 0 — C z 1 — Hz 1 B 


1 AA AA 

109.00 


TTOI A PO 1 TTO 1 T) 

H21A — C21 — H21B 


1 AO AA 

108.00 


XTT POO TTOO 

N 7 — C22 — H22 


119.00 


POO POO TTOO 

Cz3 — Czz — Hzz 


1 1 A AA 

119.00 


POO PO A TTO/1 

Cz3 — Cz4 — Hz4 


1 1 A AA 

119.00 


POC PO A TTO/1 

C25 — C24 — H24 


119.00 


PO/1 POC TTOC 

C24 — C25 — H25 


120.00 


PO/C POC TTOC 

Czo — Cz5 — Hz 5 


1 OA AA 

120.00 


PO/: POT T TO H 

Czo — Cz7 — Hz7 


1 OA AA 

120.00 


POO POT TTOT 

C28 — C27 — H27 


120.00 


POO POO TTOO 

C23 — C2 8 — H2 8 


119.00 


f -^i-l POO TTTO 

C27 — C28 — H28 


1 1 n aa 

119.00 


r\A pon inn a 

04 — C2 9 — H2 9 A 


1 1 A AA 

110.00 


Pi A POA TTOAD 

04 — C29 — H29B 


110.00 


POA POA TTOA A 

C30 — C29 — H29A 


110.00 


POA POA TTO AT) 

C 3 0 — Cz 9 — Hz 9B 


1 1 A AA 

110.00 


TTOA A POA T TOAD 

Hz9A — Cz9 — Hz9B 


1 AO A A 

108.00 


XT1 A PO 1 TTO 1 

N10 — C31 — H31 


127.00 


POA P") 1 TTO 1 

C30 — C31 — H31 


127.00 


XT 1A POOA TTOO A 

N 10 — C3zA — H3zA 


1 1 A AA 

110.00 


XT1A POOA TTOOD 

N 10 — C3zA — H3zB 


1 1 A AA 

110.00 


POO A POO A TT")0 A 

C33A — C32A — H32A 


110.00 


POO A POO A TT")OD 

C33A — C32A — H32B 


1 1 A AA 

110.00 


H32A — C32A— H32B 


108.00 


C33B— C32B— H32C 


111.00 


C33B— C32B— H32D 


111.00 


H32C— C32B— H32D 


110.00 


N10— C32B— H32D 


111.00 


N10— C32B— H32C 


111.00 
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H12A— C12— H12B 


108.00 


C32A— C33A— H33A 


121.00 


C13— C12— H12B 


110.00 


C34A— C33A— H33A 


121.00 


02— CI 2— HI 2 A 


110.00 


C32B— C33B— H33B 


121.00 


02— CI 2— HI 2B 


110.00 


C34B— C33B— H33B 


122.00 


C13— C12— H12A 


110.00 


C33A— C34A— H34A 


120.00 


N5— C14— H14 


127.00 


C33A— C34A— H34B 


120.00 


C13— C14— H14 


127.00 


H34A— C34A— H34B 


120.00 


N5— C15A— H15A 


110.00 


C33B— C34B— H34C 


121.00 


C16A— C15A— H15B 


110.00 


C33B— C34B— H34D 


120.00 


N5— C15A— H15B 


110.00 


H34C— C34B— H34D 


119.00 


C3— 01— C2— CI 


58.0 (6) 


N9— N 1 0— C32 A— C33 A 


-94.1 (14) 


C2— 01— C3— C4 


-59.2 (7) 


C31— N10— C32A— C33A 


86.5 (14) 


CI 2— 02— C9— CIO 


178.0 (4) 


Nl— CI— C2— 01 


-52.9 (7) 


C9— 02— CI 2— C13 


-180.0(4) 


01— C3— C4— Nl 


54.6 (7) 


CI 2— 02— C9— C8 


-1.0 (7) 


N2A— C5A— C6— C7 


176.6 (7) 


CI 9— 03— C20— C21 


48.3 (7) 


N2A— C5 A— C6— C 1 1 


-0.8 (13) 


C20— 03— CI 9— C18 


-48.2 (7) 


C7— C6— Cll— CIO 


0.0 (9) 


C26— 04— C29— C30 


-179.5 (3) 


C5A— C6— Cll— CIO 


177.2 (8) 


C29— 04— C26— C27 


179.3 (4) 


Cll— C6— C7— C8 


0.9 (10) 


C29— 04— C26— C25 


-2.1 (6) 


C5A— C6— C7— C8 


-177.3 (6) 


N2A— Nl— C4— C3 


-177.2 (6) 


C6— C7— C8— C9 


-1.1 (9) 


CI— Nl— N2A— C5A 


-150.7 (7) 


C7— C8— C9— CIO 


0.5 (7) 


CI— Nl— C4— C3 


-48.8 (6) 


C7— C8— C9— 02 


179.5 (5) 


N2A— Nl— CI— C2 


-170.2 (6) 


C8— C9— CIO— Cll 


0.3 (7) 


C4— Nl— N2A— C5A 


-18.0(11) 


02— C9— CIO— Cll 


-178.8 (5) 


C4— Nl— CI— C2 


48.3 (7) 


C9— CIO— Cll— C6 


-0.5 (8) 


Nl— N2A— C5A— C6 


-175.1 (6) 


02— CI 2— CI 3— N3 


-165.0(4) 


CI 3— N3— N4— N5 


-0.4 (5) 


02— C 12— CI 3— C 14 


14.3 (6) 


N4— N3— CI 3— C14 


0.2 (5) 


N3— CI 3— C14— N5 


0.1 (5) 


N4— N3— CI 3— C12 


179.7 (4) 


CI 2— CI 3— CI 4— N5 


-179.3 (4) 


N3— N4— N5— C15A 


-174.1 (8) 


N5— C 1 5 A— C 1 6A— C 1 7A 


135.4(15) 


N3— N4— N5— C14 


0.5 (5) 


N6— CI 8— CI 9— 03 


44.6 (7) 


C 14— N5— C 1 5 A— C 1 6A 


118.4(12) 


03— C20— C21— N6 


-44.0 (7) 


C 1 5 A— N5— C 14— C 1 3 


173.3 (9) 


N7— C22— C23— C28 


-1.6 (7) 


N4— N5— C 1 5 A— C 1 6A 


-68.3 (14) 


N7— C22— C23— C24 


179.0 (4) 


N4— N5— CI 4— C13 


-0.4 (4) 


C22— C23— C28— C27 


-179.3 (4) 


C21— N6— CI 8— C19 


-42.0 (7) 


C22— C23— C24— C25 


179.3 (4) 


CI 8— N6— C21— C20 


41.2 (6) 


C24— C23— C28— C27 


0.1 (7) 


N7— N6— CI 8— C19 


173.2 (5) 


C28— C23— C24— C25 


-0.2 (7) 


CI 8— N6— N7— C22 


157.9 (5) 


C23— C24— C25— C26 


-0.1 (7) 


C21— N6— N7— C22 


15.0(7) 


C24— C25— C26— C27 


0.6 (7) 


N7— N6— C21— C20 


-178.0(4) 


C24— C25— C26— 04 


-178.0 (4) 


N6— N7— C22— C23 


175.2 (4) 


C25— C26— C27— C28 


-0.7 (6) 


C30— N8— N9— N10 


-0.3 (4) 


04— C26— C27— C28 


178.0 (4) 


N9— N8— C30— C31 


0.3 (4) 


C26— C27— C28— C23 


0.4 (7) 


N9— N8— C30— C29 


-177.8(3) 


04— C29— C30— N8 


-88.2 (4) 


N8— N9— N 1 0— C32 A 


-179.3 (9) 


04— C29— C30— C31 


94.2 (5) 


N8— N9— N10— C31 


0.2 (4) 


N8— C30— C31— N10 


-0.1 (4) 
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C32A— NIO— C31— C30 


179.5 (9) 




C29— C30— 


€31— NIO 


177.8 (4) 


N9— NIO— C31— C30 


-0.1 (4) 




NIO— C32A- 


— C33A— C34A 


-109.6(17) 


Hydrogen-bond geometry (A, ") 


D—K-A 




D — H 


n-A 


D-A 


D—H-A 


C14— H14-N8 




0.93 


2.49 


3.385 (6) 


162 


C15A— H155-N3 1 




0.97 


2.59 


3.355 (18) 


136 


C31— H31-N3" 




0.93 


2.54 


3.323 (5) 


141 


C31— H31-N4" 




0.93 


2.40 


3.326 (5) 


171 


C24— H24-Cg3 m 




0.93 


2.92 


3.710(5) 


144 



Symmetry codes: (i) -x+2, -y+2, -z; (ii) x-l,y, z; (iii) -x+ 1 , -y+2, -z+ 1 . 
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